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The  authors  previously  reported  [1-3,  5,  6]  that  in  suspensions  ob- 
tained following  infection  of  cells  with  the  virus  of  a wild  strain  of  Vene- 
zuelan equine  encephalomyelitis  (VEE),  or  with  a mixture  of  clones,  two  types 
of  virions  are  found  to  be  present:  standard  (nononucleoid)  virions  measur- 

ing 60-90  nm.  and  giant  virions  (di-  and  polvnudeoid  > measuring  120-300  nm. 


which  have  not  yet  been  obse,  »ed  in  suspensions  prepared  frv*.i  single  .clones* 


The  present  report  includes  new  data  an  the  types  of  giant  virions 
formed  in  Vero  cells  infected  with  genetically  norihenogeneous  VEE  virus  (a 
mixture  of  clones  No.  6 and  No.  8). 


Material  and  Methods 


The  Verc  cells  were  grown  on  Medium  199,  with  addition  of  10£  normal 
ox  serum.  To  infect  the  cells,  clones  No.  6 and  !!o.  8 of  the  VEE  virus  were 
used,  data  on  which  were  previously  published  [1,  2,  5,  6]. 


Multiplicity  of  innoculntion  during  infection  with  single  clones 
was  1 toxic  unit  per  1,000  cells.  ’.then  mixed  infection  was  used,  each  clone 
was  introduced  in  the  amount  of  1 unit  per  2,000  cells.  The  cells  vere  re- 
moved from  the  glass  mechanically  17,  23,  29  end  U1  hours  following  infec- 
tion. They  were  then  washed  three  tines  in  0.15  M solution  of  phosphate 
buffer  (pH  7.3)  and  centrifuged  at  700  rpn  for  5 minutes.  The  resulting 
sediments  were  fixed  in  a 2.5^  solution  of  giutaraldehyde,  I'l  solution  of 
SOO^,  dehydrated,  and  ...[text  unclear].., in  an  epone-araldite  mixture. 

The  sections  were  pre*vxred  with  a "Huxley"  ult ramie  rot  one  ( Cambridge , Eng- 
land), contrasted  with  15  - solution  of  uranyl  acetate  on  methanol  [A]  and 
lead  citrate  [7j,  and,  finally,  studied  under  the  J2I-100-B  electron  micro- 
scope. ..  , , 
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Virions  Observed  in  Vero  Cells  Infected  with  Single  Clones  and  with  a 
Mixture  of  Clones:  A - Collection  of  mononucleoid  virions  in 
intercellular  space'  following  infection;  B - Portion  of  a cell 
surface  28(?)  hours  following  infection  with  a mixture  of  clones; 
C - Poljmucleoid  virion  in  intercellular  space.  Magnification, 
200,000,  D and  E - Part  of  a cell  surface  ...[text  unclear],., 
following  infection  with  a mixture  of  clones.  Initial  stages  in 
the  formation  of  giant  cells.  Magnification,  200,000. 
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Results 


As  revealed  by  the  electron-microscope  study  of  ultrafine  sections 
of  Vero  cells  Infected  with  single  clones,  23  hours  following  infection  with 
clone  No.  6,  and  17  and  23  hours  following  infection  with  clone  No.  8,  vari- 
ous stages  in  tho  formation  of  mononucleoid  virus  particles  are  observable 
on  the  cell  surfaces.  At  these  sane  tines  there  were  observed  inclusions 
within  within  the  cell  cytoplasm,  t~ese  consisting  of  optically  dense 
spherical  structures  which  evidently  consisted  of  accumulations  of  the 
precursors  of  the  nucleoids.  Twenty-nine  and  41  hours  following  infection 
(in  the  case  of  both  clone  No.  6 and  clone  No.  8),  the  greater  part  of  the 
cells  had  been  destroyed,  and  the  spaces  between  their  remains  had  been 
filled  by  mononucleoid  virions  (illustration.  A). 


In  the  ultrafine  sections  of  Vero  cells  infected  with  a mixture  of 
clones  Nos.  6 and  6,  17  and  23  hour*  following  lnnoculation,  in  addition 
to  the  formation  of  mononucleoid  virions  (comprising  the  basin  mass  of  viral 
particles,  it  was  possible  to  observe  various  stages  in  the  formation  of 
giant  virions  with  distinctly  defined  nucleoids  (Illustration,  3 and  C). 

It  should  be  noted  tat  a majority  of  the  giant  cells  observed  in  these  me- 
dia exhibited  a whole  set  of  morphological  signs  characteristic  of  VSE  vinui 
particles  [3].  In  the  later  stages  (29  and  41  heure  following  infection), 
giant  virions  with  distinctly  defined  nucleoides  were  only  rarely  observed. 
Instead,  on  the  cell  surfaces  and  also  in  the  intercellular  spaces  were 
found  giant  particles  containing  either  several  indistinctly  different  nu- 
cleoids, or  cl-.c  material  equivalent  in  density  to  nucleoid  substances  (Illus- 
tration, D and  ?,),  In  all  cases,  giant  forms  of  this  type  possessed  an  ex- 
ternal membrane. 


Discussion 


In  1971,  on  the  basis  of  results  obtained  with  use  of  negative  con- 
trast in  the  study  of  suspensions  of  single  clones,  clone  mixtures*  and  a 
wild  strain  of  VrS  virus  [1,  2,  5,  6],  the  authors  were  able  to  suggest  that 
one  necessary  factor  in  the  formation  of  giant  virions  5.:  the  infection  of 
cells  with  genetically  n onhenogene ous  VIE  virus.  The  data  given  in  the  pres- 
ent study  support  the  direct  conclusion  that  in  Vero  cells  infected  with 
clones  Nos.  6 and  8 of  VSE  virus  there  is  formation  both  of  mononucleoid 
and  giant  virions;  whereas,  in  the  case  of  infection  v.ith  single  clones, 
it  is  only  mononucleoid  particles  which  are  formed. 

It  should  be  noted  that  the  use  of  our  method  based  vn  ultx*afine  sec- 
tions made  it  possible  to  discern  certain  details  in  the  fine  structure  of 
giant  virions  of  the  VIE  virus.  A3  the  data  given  here  substantiate,  giant 
virions  can  be  classed  in  two  basic  types— particles  containing  two  or  more 
nucleoids  within  the  same  membrane,  and  particles  containing  material  of  the 
same  density  as  nucleoids.  In  this  connection,  it  would  be  beneficial  to 
refer  to  particles  of  the  first  type  as  "polynucleoid  virions",  and  these  of 
the  second  as  "giant  virus  particles". 


3 


